AZD5213: a novel histamine H3 receptor antagonist permitting high daytime and low nocturnal H3 receptor occupancy, a PET study in human subjects.
The histamine H3 receptor represents an appealing central nervous system drug target due to its important role in the neurobiology of cognition and wake-sleep regulation. The therapeutic benefit of H3 antagonists/inverse agonists may be hampered by disruption of sleep that has been observed in humans with prolonged high H3 receptor occupancy (H3RO), extending into night-time. AZD5213 is a highly selective H3 antagonist (in vitro inverse agonist) developed to achieve a pharmacokinetic profile permitting circadian fluctuations of H3RO. Its efficacy has been demonstrated in rodent behavioural models of cognition. In human subjects, AZD5213 was safe and well tolerated following repeated doses (1-14 mg/d) and demonstrated a short (∼5 h) half-life. In this PET study H3RO was measured using the radioligand [11C]GSK189254 ([11C]AZ12807110) in seven young male volunteers following single doses of AZD5213 (0.05-30 mg). H3RO was calculated using the Lassen plot method. The plasma concentrations and the affinity constant (K i,pl 1.14 nmol/l, corresponding to the plasma concentration required to occupy 50% of available receptors) were used to estimate the H3RO time-course. AZD5213 showed dose and concentration dependent H3RO ranging from 16 to 90%. These binding characteristics and the pharmacokinetic profile of AZD5213 indicate that high daytime and low night-time H3RO could be achieved following once daily oral dosing of AZD5213. Fluctuations of H3RO following circadian rhythm of the histamine system may be expected to reduce the risk of sleep disruption while maintaining daytime efficacy. AZD5213 may thus be an optimal compound to evaluate the clinical benefit of selective H3 antagonism in cognitive disorders.